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(54) POLYACETAL COPOLYMER RESIN FOR BLOW MOLDING, BLOW MOLDED ARTICLE, AND 
PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain a polyacetal copolymer resin which has both melt tension and flowability important for blow molding, 
hence is excellent in blow moldability, exhibits little degradation in quality due to decomposition, etc., at the compounding and 
blow molding steps, gives a blow molded article with a good appearance, and is suitable for recycling. 
CONSTITUTION: This resin which is a branched or cross-linked polyacetal copolymer, has the main chain comprising a 
polyoxymethylene copolymer consisting mainly of repeating polyoxymethylene units and contg. 0.2-10-wt.% 2-4C oxyalkylene 
units, has 0.01 -0.2wt.% glycidyl ether residues as the branching or cross-linking sites, and has a wt. average molwt. of 1 x 105-3 
x 105, a content of a high-molecular component having a molwt. of 1 x 106 or higher of 1 -10wt.% and a shear viscosity of 1 .Ox 
103-3.5x103 Pa.s (at 190°C under a shear rate of 120sec-l). 
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- * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] An oxy-methylene group is made into a main repeating unit, and it is an oxy-alkylene machine (carbon numbers 2-4 of 
an alkylene machine). The polyoxymethylene copolymer included 0.2 to 10% of the weight is made into a principal chain, and — 
as branching or the bridge formation section — a glycidyl ether residue — 0.01 -0.2 the polyacetal copolymer of the branching or 
the structure of cross linkage which has weight % changing — the weight average molecular weight — 1x105 to 3x105 And 
molecular weight 1x106 The above amount component of macromolecules is contained one to 10% of the weight, and the 
shearing viscosity Polyacetal copolymerization resin for blow molding which are 1.0x103 - 3.5x103 Pa-s (190 degrees C, shear 
rate 120sec-l). 

[Claim 2] The polyacetal copolymerization resin for blow molding according to claim 1 with which branching or a bridge 
formation section glycidyl ether residue is formed from diglycidyl ether. 

[Claim 3] The polyacetal copolymerization resin for blow molding according to claim 1 or 2 whose melting tension is 5-14g (a 

part for 190-degree-C, and 10mm 10m [ in a part for/, and taking over speed ]/of temperature extrusion rates). 

[Claim 4] The manufacturing method of the blow molding article characterized by carrying out blow molding of the polyacetal 

copolymerization resin of a claim 1 -3 given in any 1 term, or this using the constituent made into a subject. 

[Claim 5] The blow molding article fabricated by the manufacturing method according to claim 4. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the polyacetal copolymerization resin for blow molding, its blow molding 

method, and the blow molding article manufactured by blow molding. 

[0002] 

[Description of the Prior Art] Although polyacetal resin is excellent in the balance of a mechanical property, chemical resistance, 
sliding nature, etc. and is widely used as typical engineering plastics according to the processing being easy as the electrical and 
electric equipment and electronic parts, and various machine parts of autoparts and others, the most is an injection-molded 
product. On the other hand, taking advantage of the chemical resistance of polyacetal resin, the outstanding resistance especially 
over the organic solvent, etc., the expectation applied to the fuel tank of an automobile or the centrum article of the relation in an 
engine room is growing in recent years. Generally a blow molding method is used for manufacture of such blow molding parts as 
an efficient means, and in order to make blow molding possible and to prevent the tear and thickness deviation of mold goods by 
the drawdown of the parison at the time of fabrication, it becomes a requirement to raise the melting tension of a resin generally. 
By general-purpose resins which are generally expected for macromolecule quantification of a resin to be effective in order to 
raise melting tension, for example, are used for blow molding, such as a high density polyethylene and polypropylene resin, the 
several 100,000 or more amount of super-macromolecules type thing is widely used for average molecular weight. Polyacetal 
resin is also low molecular weight and hypoviscosity comparatively by the common resin for fabrication, and it produces the 
drawdown of a parison to blow molding and is impossible even if suitable for injection molding. Although the attempt which 
devises a polymerization method etc., carries out macromolecule quantification (include branching, bridge formation, etc.) there, 
and aims at the improvement of blow molding nature also appears here and there, since it becomes a fluidity is remarkable and 
poor [ the polyacetal resin by which macromolecule quantification was carried out enough ]. Even if drawdown nature improves, 
blow molding is still difficult, and it is most difficult to obtain the mold goods which the polyacetal of this amount of 
macromolecules and hyperviscosity generates heat locally by melting shearing, and concurs with bad influences, such as a 
molecular weight fall, foaming, etc. by decomposition, when presenting a compound process and a blow molding process, and 
can be satisfied enough. Moreover, in order to avoid generation of heat by melting shearing, and an unusual temperature up, 
rotation of a screw, a paddle, etc. is dropped, stable manufacture is difficult for the top whose means of falling a shear rate is not 
enough as prevention of a debasement and a molecular weight fall, industrial mass production serves as difficulty and cost 
quantity, and it is not desirable. Although the polyacetal resin in which branching or the structure of cross linkage was made to 
form, on the other hand, has the viscosity in a high shearing state in a low inclination considering the amount of macromolecules 
again In having only formed branching and the structure of cross linkage, the actual condition is that the difficulty on quality, such 
as appearance of mold goods, is not avoided that harmony of melting tension and flowability is not acquired enough, adjustment of 
a process condition will be difficult, the forming efficiency will be bad even if blow molding is possible, and the smooth nature on 
the front face of mold goods is not obtained, but it is easy to produce punctate unevenness. Furthermore, although blow molding 
ground the garbages and the completed Plastic solids other than Plastic solids, such as a runner, a sprue, etc. which are generated 
at the time of fabrication, and fabrication was generally again required to carry out recycling use from the reason for economical, 
it was also a difficulty over the blow molding of polyacetal resin for the melting tension of the resin at the time of such 
reproduction use to have declined remarkably, and to have barred reproduction use. 
[0003] 

[Means for Solving the Problem] In view of this actual condition, this invention persons have melting tension and a fluidity 
important for blow molding, and are excellent in blow molding nature. There are few debasements according [ on a compound 
process and a blow molding process and ] to decomposition etc. The blow molding article which has good appearance, especially 
a large-sized blow molding article are stabilized, and it is obtained. And the result wholeheartedly studied about the suitable 
polyacetal resin for blow molding also for recycling, By carrying out blow molding using the polyacetal copolymerization resin 
which has the specific molecular structure and has specific molecular weight and specific molecular weight distribution, it finds 
out that an above-mentioned technical problem is solvable, and came to complete this invention. Namely, this invention makes an 
oxy-methylene group a main repeating unit, and is an oxy-alkylene machine (carbon numbers 2-4 of an alkylene machine). The 
polyoxymethylene copolymer included 0.2 to 10% of the weight is made into a principal chain, and - as branching or the bridge 
formation section - a giycidyl ether residue - 0.0 1 -0.2 the polyacetal copolymer of the branching or the structure of cross linkage 
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which has weight % -- changing -- the weight average molecular weight - 1x105 to 3x105 And molecular weight 1x106 The 
above amount component of macromolecules is contained one to 10% of the weight. The shearing viscosity is 1-0x103-3.5x103 
Pa-s (190 degrees C). shear rate 120sec-l it is - it is the blow molding article fabricated by the manufacturing method and this 
manufacturing method of the blow molding article characterized by carrying out blow molding of the polyacetal copolymerization 
resin for blow molding and this polyacetal copolymerization resin, or this using the constituent made into a subject namely, the 
feature of this invention as polyacetal resin used for blow molding Like the above, an oxy-methylene group is made into a main 
repeating unit, and it is an oxy-alkylene machine (carbon numbers 2-4 of an alkylene machine) as a copolymerization unit. The 
polyoxymethylene copolymer included 0.2 to 10% of the weight is made into a principal chain. And it is a glycidyl ether residue 
as branching or the bridge formation section 0.01-0.2 It consists of the polyacetal copolymer of the branching or the structure of 
cross linkage which has weight %. the weight average molecular weight - 1x105 to 3x105 It is in the range. It is molecular 
weight 1x106 as the molecular weight distribution. The above amount component of macromolecules is contained one to 10% of 
the weight, and the shearing viscosity 1 .0x103 - 3.5x103 Pa-s (190 degrees C, shear rate 120sec-l) It is in the point which uses 
the polyacetal copolymerization resin to satisfy. 

[0004] Hereafter, each requirement which constitutes the polyacetal copolymerization resin for blow molding of this invention is 
explained. The copolymerization unit which constitutes a part of principal chain of the polyacetal resin of this invention first 
consists of the oxy-alkylene machine of carbon numbers 2-4, and the amount receives a copolymer. It is 0.3 - 8 % of the weight 
preferably 0.2 to 10% of the weight. This component is a hexafluoro isopropanol. - A fixed quantity is possible from proton NMR 
measurement (refer to the detailed below-mentioned example) of the solution which uses d2 as a solvent, and the amount of the 
comonomer used at the time of the polymerization can adjust easily like the below-mentioned explanation. Thermal stability is 
missing in too little [ this amount ], and it cannot apply to blow molding. Moreover, predetermined average degree of 
polymerization and its distribution are not obtained with it being excessive, and melting tension declines remarkably, a drawdown 
is carried out and blow molding becomes impossible. 

[0005] Next, the amount of the glycidyl ether residue which constitutes branching or the engine-frame section is 0.01-0,2. It is 
weight % and is 0.02 - 0. 1 5 % of the weight preferably. A fixed quantity is possible for this by decomposing polyacetal resin 
thermally with hydrochloric-acid-methanol mixed liquor, refining the decomposition liquid, and carrying out proton NMR 
measurement (refer to the detailed below-mentioned example). The grade of branching or bridge formation means a too little bird 
clapper as too little [ this amount ], and proper predetermined average molecular weight and proper predetermined molecular 
weight distribution are not obtained, but melting tension and a fluidity cannot be incompatible. Moreover, if it becomes excessive, 
although melting tension will increase, a fluidity gets worse, in being remarkable, it gels, and a flow becomes difficult and the 
blow molding of it becomes impossible. That is, if the amount of the glycidyl ether residue which forms branching or the bridge 
formation section separates from the above-mentioned range, melting tension (drawdown nature) important for blow molding 
nature and fluid harmony are not acquired, and it is not desirable. Therefore, although the amount of the glycidyl ether residue 
which forms this branching or the engine-frame section is an important requisite in this invention, it is necessary to have not 
requirements sufficient by just this but the below-mentioned requirements. 

[0006] That is, it sets to this invention and weight average molecular weight is 1x105 to 3x105 further. It is in within the limits, 
and -- as the molecular weight distribution ~ molecular weight 1x106 the above amount portion of macromolecules is in 1 - 10% 
of the weight of the range - required - desirable — weight average molecular weight 1 .5x105 to 2.8x105 it is — 1x106 to 5x106 
The amount portion of macromolecules is 1 - 10 % of the weight, and it is 5x106. It is desirable not to contain the above 
super-high molecular weight section on parenchyma. Weight average molecular weight is a value which uses the hexafluoro 
isopropanol containing trifluoroacetic-acid sodium as a solvent and a carrier, uses together a refractive index (RI) and light 
scattering (LS), measures a polymer solution by the gel permeation chromatography (GPC), and is computed by the conventional 
method by polystyrene conversion here. Moreover, the amount (more than 1x106) component of specific macromolecules is a 
value determined by computing the surface ratio of the portion more than the amount of specific macromolecules in the 
above-mentioned RI chromatogram (distribution curve) (refer to the detailed below-mentioned example). Weight average 
molecular weight and its molecular weight distribution produce [ are the grade of the aforementioned branching or bridge 
formation, and requirements important for melting tension and a fluidity conjointly, and melting tension is not obtained as too little 
/ average molecular weight /, and / as it is excessive ] a fluid defect and are not desirable. Moreover, it is 1x106 as molecular 
weight distribution. If melting tension etc. is not obtained by satisfaction but becomes excessive even if too little [ the above high 
molecular weight section ], a fluidity is not enough, aggravation of the surface state of mold goods is produced, and it is further 
5x106. It produces uneven unevenness (spot etc.) in mold goods and is not desirable if the above amount portion of 
super-macromolecules exists. 

[0007] next, this invention - setting the above-mentioned requirements filling - further — the shearing viscosity 1 .0x103 - 
3.5x103 Pa-s (190 degrees C, shear rate 120sec-l) - especially - 1.5x103 - 3.2x103 Pa-s it is -- things are desirable In addition, 
shearing viscosity is the value which are E>/L= 1/10 of an orifice (D= 1mm), and was measured in 190 ** and shear rate 120sec-l 
using the capillary-tube formula rheometer. If shearing viscosity is too high, a fluidity is bad, blow molding nature gets worse, and 
fabricating will become impossible, when forming efficiency is bad and remarkable. Moreover, if too low, melting tension will 
decline, it becomes easy to carry out the drawdown of the parison, and blow molding becomes difficult or impossible. In addition, 
although the value of shearing viscosity is influenced by the grade of the amount of the above-mentioned copolymerization 
component, branching, or bridge formation, weight average molecular weight, its distribution, etc., it is necessary for it to be 
necessarily, insufficient, if the range of the above [ those conditions ] is satisfied, and to adjust suitably in the range, and to satisfy 
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the above-mentioned range. 

[0008] Even if the melting tension most important for blow molding nature and fluid satisfactory harmony are acquired, especially 
good blow molding nature and a blow molding article are obtained and the polyacetal copolymerization resin for blow molding of 
this invention lacks in which conditions by satisfying each requirements for composition of all like the above, it is not enough. 
What has 5-14g (a part for 190-degree-C, and 10mm 10m [ in a part for /and taking over speed ]/of temperature extrusion rates) 
is desirable especially desirable, and melting tension is 7-12g here. If melting tension is too high, the blow resistance at the time 
of blow molding will become excessive, a moldability will get worse, and if too low, a drawdown will be produced, and blow 
molding becomes difficult or impossible. In addition, melting tension is the value which are D/L=l/10 of an orifice (D= 1mm), 
and measured the load (tension) in the above-mentioned extrusion rate and taking over speed by the load cell using the 
capillary-tube formula rheometer. 

[0009] Although the polyacetal resin with properties, such as this molecular structure, is difficult to get and does not exist as a 
present marketing article by the general well-known method, the manufacture of it was attained by research of this invention 
persons. That is, the polyacetal resin used by this invention makes a trioxane the main monomer, makes a comonomer this, cyclic 
ether, or an annular formal, carries out addition mixture of the specific compound which can form branching structure further, 
faces it copolymerizing under existence of the catalyst which consists of a boron trifluoride or its coordination compound, and is 
prepared by selecting and controlling the polymerization condition and after-treatment conditions as the following. 
[0010] Although ethylene oxide, propylene-oxide, 1, and 3-dioxolane, 1, 4-butanediol formal, a diethylene- glycol formal, trio 
KISEPAN, etc. are first mentioned as a comonomer, ethylene oxide, 1, and 3-dioxolane, 1 , 4-butanediol formal, and a 
diethylene-glycol formal are desirable also in it. Although the content of the oxy-alkylene (carbon numbers 2-4) copolymerization 
unit which constitutes a principal chain does not necessarily become settled uniquely by the kind of comonomer, conversion, etc. 
with regards to the amount of these comonomers used, it is controlled by the amount used, generally a trioxane is received -- 0.2 - 
12 % of the weight ~ especially ~ desirable - It is 0.3 - 10% of the weight of a range. 

[001 1] Next, as a component which can form branching structure, the glycidyl ether compound which has at least 1-2 epoxy rings 
in 1 molecule is used. When it has one glycidyl ether machine in 1 molecule, it becomes the branched type molecular structure, 
and glycidyl ether (more than C8 [ for example, ]) comparatively long-chain in this case is desirable. Moreover, in the case of the 
compound which has two glycidyl groups, it becomes the polymer in which a branched type and the constructed type (mainly 
constructed type of a bridge) of a bridge were mtermingled. Although this invention is good at the all, the diglycidyl ether which 
has especially two glycidyl groups is desirable. For example, ethylene glycol diglycidyl ether, propylene-glycol diglycidyl ether, 1 , 
4-butanediol diglycidyl ether, hexamethylene-glycol diglycidyl ether, A resorcinol diglycidyl ether, bisphenol A diglycidyl ether, 
Polyethylene glycol diglycidyl ether, polypropylene glycol diglycidyl ether, Polybutylene glycol diglycidyl ether etc. is mentioned, 
especially Ethylene glycol diglycidyl ether, Propylene- glycol diglycidyl ether, 1 , 4-butanediol diglycidyl ether, and 
hexamethylene-glycol diglycidyl ether are desirable. Although it has the inclination which the amount of branching which will be 
formed if the amount of these glycidyl ether compounds used increases, or the bridge formation section increases Formation of 
branching introduced into polymer or the bridge formation section is not what is uniquely determined by the amount used. It 
changes with kinds (structure) of glycidyl ether, reactivity, etc. to be used, and they are the conditions (since it is secondary 
influenced [-like ] with a catalyst, a comonomer, polymerization temperature, etc., although it should be determined in 
consideration of these terms and conditions) of further others. Generally it is within the limits of 0.01 - 0.2 % to a trioxane. When 
these branching or a bridge formation component generally increases, weight average molecular weight has the inclination which 
is increased and the high molecular weight section also increases. 

[0012] Next, in order to satisfy the requirements for this invention, it is desirable to use a molecular weight modifier together 
suitably if needed, the chain transfer agent which does not form an unstable end as this molecular weight modifier, i.e., the low 
molecular weight in which both ends have an alkoxy group, ~ a line - an acetal has a role important for adjusting conjointly with 
the amount of the above-mentioned glycidyl ether compound preferably to desired weight average molecular weight and desired 
molecular weight distribution here - low molecular weight - a line ~ as an acetal - especially ~ a methylal — desirable - the 
amount used - a trioxane ~ receiving -- It is 0.001 - 0.05 % of the weight. Most of this component forms the end group of 
polymer according to chain transfer reaction, and all contribute to regulation of molecular weight, and are determined in the 
amount used and relation of a glycidyl ether compound like the above-mentioned, and these both are average molecular weight 
and its distribution, and a factor still more important for adjustment of shearing viscosity. 

[001 3] Next, as for the amount of the catalyst which consists of a boron trifluoride used for polymerization reaction, or its 
coordination compound, it is desirable that it is the range of 5x10-4 - 1x10-2 mol% to all monomers, and it is especially desirable. 
[ 1x10-3 - 7x10-3 mol% of] The amount of a catalyst is a factor important when obtaining the polymer which influences the 
relative balance of an introductory speed of a comonomer, the formation speed of branching / bridge formation section, etc. to 
advance of a polymerization, and satisfies the requirements for this invention. Moreover, the increase in the amount of catalysts 
makes proper control of polymerization temperature difficult, the decomposition reaction under polymerization becomes superior, 
it gets it not only becomes the cause of a molecular weight fall, but impudent in the decomposition promotion operation after a 
polymerization, not only the fall of average molecular weight but molecular weight distribution are disturbed, and it becomes 
difficult to maintain the requirements for this invention. On the other hand, if there are too few amounts of catalysts, a 
polymerization reaction rate falls, and polymerization yield falls and is not desirable. 

[0014] Next, the total amount of the activity impurity which forms an unstable end in a polymerization system is also important. 
This is macromolecule quantification of a product, especially molecular weight 1x106. In order to carry out optimum dose content 
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of the above amount component of macromolecules, it is desirable to consider as less than [ 2x10-2 mol% ] to all monomers. As 
these components, water, alcohol (for example, methanol), an acid (for example, formic acid), etc. are mentioned. It is desirable to 
make the total amount of these activity impurities into less than [1x10-2 mol% ] especially. 

[0015] Although each well-known method is conventionally possible as a polymerization method, the continuous system 
bulk-polymerization method for obtaining the polymer of a solid-state powder massive with advance of a polymerization using a 
liquefied monomer is industrially common, and desirable. Moreover, it is desirable 60-105 ** and to keep especially such 
polymerization temperature at 65-100 degrees C. 

[0016] Furthermore, in addition to the solution containing a basic compound etc., deactivation of the catalyst after a 
polymerization performs the resultant discharged from a polymerization machine after polymerization reaction. Molecular weight 
proper as polyacetal resin used for this invention here is especially maintained, and it is molecular weight 1x106. It is required to 
turn promptly minutely the rough polymer obtained by polymerization reaction in order to carry out optimum dose possession of 
the above amount component of macromolecules, to urge contact to a quencher, and to plan deactivation of a catalyst. For 
example, rough polymer is desirable 80% of the weight or more at least, and 90 % of the weight or more is 1 .5mm. It is the 
following and 20 % of the weight or more is 0.3mm preferably 1 5% of the weight or more. It is desirable that they are the 
following fine grains. As a basic compound for neutralizing a polymerization catalyst and deactivating, the oxide of amines, such 
as ammonia or a triemylarnine, tributylamine, a triethanolamine, and a TORIBUTA Norian amine, or alkali metal, and alkaline 
earth metal, a hydroxide, salts, and other well-known catalyst quenchers are used. These basic compounds 0.001-0.5 Weight %, 
especially 0.02-0.3 Adding as solution of weight % is desirable. Moreover, 10-80 degrees C of desirable temperature are 15-60 
degrees C especially preferably. Moreover, it is desirable after polymerization machine eccrisis to supply a product to these 
solution promptly and to make it deactivate. The rough polyacetal resin prepared by this polymerization method and the 
deactivation method performs washing, separation recovery of an unreacted monomer, dryness, etc. further. 
[0017] The rough polyacetal resin obtained by the above-mentioned polymerization performs stabilizing treatment by well-known 
methods, such as closure of the unstable end by decomposition removal or the stable matter of an unstable end, blends various, 
still more nearly required stabilizers, and blow molding is presented with it. As a stabilizer used here, a well-known stabilizer can 
be used conventionally, for example, the combined use with one sort, such as a nitrogen content compound, alkali or an oxide of 
alkaline earth metal, a hydroxide, mineral salt, and a carboxylate, or two sorts or more can be mentioned as the HINDATO phenol 
system compound as an antioxidant, and other auxiliary stabilizers. 

[00 1 8] As mentioned above, although the important matter on the manufacture, such as a polymerization reaction condition for 
satisfying the requirements for composition which the polyacetal resin for blow molding of this invention needs, and 
after-treatment conditions, was described, it is in the polyacetal resin used in short possessing the fundamental requirements like 
the above, and the requirements on the manufacture are not restrained by the above-mentioned explanation. 
[00 1 9] In addition, the polyacetal resin for blow molding of this invention can also be used as a constituent which could blend and 
use one sort, such as coloring agents, such as a common additive, for example, a color, and a pigment, lubricant, a nucleating 
additive, a release agent agent, an antistatic agent, and a surfactant, or two sorts or more if needed unless the purpose of this 
invention was checked, and blended the bulking agent of other thermoplastics or fibrous [ inorganic or organic ], a powder grain, 
and a tabular auxiliary. 

[0020] What is necessary is to use the making machine used for the blow molding of general thermoplastics, and just to carry out 
in this invention, according to a well-known method conventionally in manufacturing a hollow formation article by blow molding 
using the above-mentioned polyacetal resin. That is, the pellet which consists of the above-mentioned polyacetal resin or its 
constituent is plasticized with an extruder, this is extruded with an annular die, or it injects and annular melting or the softened 
parison is formed, and to metal mold, a gas is blown and swollen inside by the style, cooling solidification of this is carried out at 
it, and it is fabricated as a hollow object. Especially, it is suitable for manufacture of large-sized mold goods, as a process 
condition - a cylinder temperature and die temperature carrying out by 185 - 230 ** — desirable -- especially — 190 - 220 ** is 
desirable. Moreover, 40-90 degrees C of a die temperature are desirable, and its 50-85 degrees C are especially desirable, as a 
gas blown into the interior, although air, nitrogen, and other any are sufficient, air usually uses from the reason for economical - 
having — the — blowing in 3 - 10 kg/cm2 It is desirable. Furthermore, it is also possible to use special making machines, 

such as a three-dimensions blow molding machine, and it is also possible to perform multilayer blow molding combining the layer 
according to other material, such as a polyolefine, polyester, and polyamide resin, in to carry out the polyacetal resin of this 
invention or its constituent more than a bilayer ****. 
[0021] 

[Effect of the Invention] The blow molding stabilized efficiently is possible for the polyacetal resin of this invention, or its 
constituent, it is stabilized, appearance, a configuration (thickness deviation, deformation), the good blow molding article of 
physical properties, especially large-sized blow molding are also obtained [ the melting tension most important for blow molding 
and fluid both are combined, there is no trouble, such as a drawdown of a parison ], and a debasement is suitable for it also to 
recycling few in a compound process and a blow molding process. Moreover, the blow molding article of this invention has a 
good mechanical property and chemical resistance, and can use them for piping materials, such as centrum articles, such as a fuel 
tank of an automobile, or relation in an engine room, a container, and a pipe, and other various industrial use ways widely. 
[0022] 

[Example] Hereafter, although this invention is explained concretely, this invention is not limited to these examples. 

Barrel in which the jacket which lets heat (cold) intermediation pass on the manufacture outside of example of reference 1 and 



4 of 7 



9/3/02 11 :07 AM 



http7/wvww4.ipdl.jpo.go.jp/cgi-bIn/tran_web_cgi_eJje 



polyacetal resin Al is attached, and a cross section has the configuration with which a part of two circles lap, Rotating the two 
axes of rotation which attached the paddle by lOOrpm using the continuous system mixture reaction machine which consists of the 
axes of rotation with a paddle, respectively It is a comonomer to the end. 1 , 3-dioxolane 3.3 % of the weight, As a branching 
component 1, 0.07 % of the weight of 4-butanediol diglycidyl ether, And the trioxane which considers as a molecular weight 
modifier and contains 0.03 % of the weight of methylals is supplied continuously. It added continuously and copolymerization was 
performed so that it might become 3x10-3 mol% to all monomers about 1% cyclohexane solution of the dibutyl ether coordination 
object of the boron trifluoride of a catalyst to the simultaneously same place (a jacket uses 80-degree C water), the activity 
impurity in [ all / that was used for this manufacture as a result of analysis ] a monomer — in all / water 4x10-3 mol% and 
methanol 1x10-3 mol% and formic acid 1x10-3 mol% and / -- it was 6x10-3 mol% The resultant discharged from the 
polymerization machine exhaust port is a triethylamine with through to a crusher promptly. The 40-degree C solution contained 
0. 1% was added, while grinding to the particle, it cooled, and the catalyst was deactivated. Furthermore, separation, washing, and 
dryness were performed after that and the rough polyacetal copolymerization resin was obtained. Subsequently, this rough 
polyacetal resin The PENTA ERIS retail-tetrakis [3-(3, 5-G tert-butyl-4-hydroxyphenyl) propionate] (Irganox 1010, product 
made from Ciba-Geigy) 0.3 weight section and the melamine 0. 1 5 weight section were added as a stabilizer to the 1 00 weight 
sections, and while carrying out melting kneading at 205 degree C and removing the unstable portion with the biaxial extruder to 
which the vent was attached, pellet-like polyacetal resin was obtained. In addition, a polyacetal copolymer is 2.7 as a result of 
analysis by the following method. It has the oxyethylene machine of weight %, and is as branching and the bridge formation 
section. Having 0.08 % of the weight of residues of 1 and 4-butanediol diglycidyl ether, the end methylal residue was 0.04 % of 
the weight. Moreover, weight average molecular weight is 2.1x105 and molecular weight 1x106. The above high molecular 
weight section 3.5 % of the weight and molecular weight 5x106 The above super-high molecular weight section was not 
accepted, moreover, shearing viscosity 2.4x103 Pa-s (190 degrees C, shear rate 120sec-l) it is ~ melting tension It was 9.8 (g). 
[0023] In addition, the measuring method of the above-mentioned weighted solidity is as follows. 

[Measurement of an oxyethylene residue and a methylal end group] It is a hexafluoro isopropanol about a polyacetal copolymer. - 
It dissolved in d2 and measured by Proton NMR (measurement temperature of 45 degrees C). 

[Fixed quantity of a diglycidyl ether residue (branching and bridge formation section)] A polyacetal copolymer is decomposed 
thermally in hydrochloric- acid-methanol mixed liquor, decomposition liquid is neutralized, and they are after separation refining 
and chloroform. - Proton NMR measurement (measurement temperature of 25 degrees C) was performed by using dl as a 
solvent. In addition, the acetic acid was used as a criteria agent for the fixed quantity, and the fixed quantity was computed as 
diglycidyl ether. 

[Weight average molecular weight and molecular weight distribution] Using the gel permeation chromatography (GPC) made 
from TO SO, it measured by the refractive index (RI) and light scattering (LS), and computed by polystyrene conversion. In 
addition, a solvent and a carrier use the hexafluoro isopropanol containing trifluoroacetic-acid sodium, and are the oven 
temperature of 40 degrees C, and solution concentration. 0. 1 wt% and carrier flow rate It measured in a part for 0.2ml/. Moreover, 
the amount component of macromolecules (more than 1x106) was computed by the surface ratio of the portion more than the 
specific macromolecule section in the above-mentioned RI chromatogram (distribution curve). 

[Shearing viscosity] Using the capillary-tube formula rheometer made from an Oriental energy machine, the orifice of D/L=l / 10 
(D= 1mm) was used, and temperature 190 ** and the value in shear rate 120sec-l were calculated. 

[Melting tension] The load in for temperature 190 ** and 10mm 10m [ in a part for /and taking over speed ]/of extrusion rates 
(tension) was measured by the load cell using the capillary-tube formula rheometer made from an Oriental energy machine 
(D/L=l/10 of an orifice, D= 1mm). 

[0024] Except having changed the manufacture 1 of the examples 2-3 of reference, example of comparison reference 1-3 and 
polyacetal resin A2-3, and polyacetal resin B 1-3, and 4-butanediol diglycidyl ether concentration, a polymerization, deactivation, 
and stabilizing treatment were performed like the example 1 (manufacture of Al) of reference, polyacetal resin was obtained, and 
weighted solidity was measured similarly. A result is combined and is shown in Table 1 . 

Except having changed the particle diameter of the examples 4-5 of reference, example of comparison reference 4-6 and 
polyacetal resin A4-5, the manufacture catalyst concentration of polyacetal resin B4-6, activity high impurity concentration, 
methylal concentration, and a rough polyacetal resin particle etc., a polymerization, deactivation, and stabilizing treatment were 
performed like the example 1 (manufacture of Al) of reference, and polyacetal resin was obtained. The weighted solidity is 
combined and is shown in Table 1 . 

Except having changed to the manufacture 1 of example of reference 6-7, and polyacetal resin A6-7, and 4-butanediol diglycidyl 
ether, and having used propylene-glycol diglycidyl ether (A6) or hexamethylene-glycol diglycidyl ether (A7), a polymerization, 
deactivation, and stabilizing treatment were performed like the example 1 (manufacture of Al) of reference, and polyacetal resin 
was obtained. The weighted solidity is shown in Table 1 . 
[0025] 
[Table 1] 
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[0026] * 1 (*1') : 1, 4-butanediol diglycidyl ether (residue) 

* 2 (*2') : propylene-glycol diglycidyl ether (residue) 

* 3 (*3') : hexamethylene-glycol diglycidyl ether (residue) 

Examples 1 -7, example of comparison 1 -6 polyacetal-resin Al -7, and polyacetal resin Bl -6. a blow molding machine — using — 
cylinder temperature 200 degrees C and die temperature 200 degrees C and 70 degrees C of die temperatures - blowing in - ** 
5 kg/cm2, 50mm of diameters of a die, and 5mm [ of die widths ] conditions — 80x120x240 (mm3) The core-box hollow machine 
was fabricated and the moldability (the inclination of the drawdown of a parison - break) of mold goods, the thick homogeneity of 
mold goods, the existence of foaming, appearance, etc. were evaluated. A result is shown in Table 2. 
[0027] In addition, the method of evaluation is as follows. 

a [drawdown inclination] - the length of a blow molding machine to a parison it extrudes until it amounts to 120mm, and the 
parison length of 10 seconds after is measured ~ "smallness" and 150mm or more were made [ less than 130mm ] into "size" for 
"**" and 1 30 - 1 50 mm Moreover, the parison set to "DD" what carried out cutting fall with a self-weight. 
[Tear at the time of a blow] It measured by whether the tear of material has taken place by viewing at the time of fabrication. 
[Mold-goods ******] Mold goods were cut, the thickness of the upper part of each lateral portion, a center section, and the lower 
part was measured with a micrometer, and change (% of the difference of the highest value and the minimum value to average 
wall thickness) of thickness was investigated. 

Appearance] Surface smooth nature (the homogeneity of gloss, granularity, spot, etc.) was observed by viewing. 
0028] 

Table 2] 
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[0029] * 1 A defect of shape (metal mold a poor imprint) is generating *2 to mold goods. It is a grinder about the polyacetal resin 
Al and A2 and B-2 by which blow molding was carried out in the measurement impossible examples 8-9, seven to example of 
comparison 8 examples 1 and 2, and the examples 2 and 3 of comparison, and the mold goods of B3. It ground finely, and after 
mixing so that the amount of recycling may contain this 50% of the weight to the original polyacetal resin Al and A2, B-2, and 
B3, respectively, melting tension was measured, blow molding was performed on the same conditions as an example 1 further 
again, and the moldability of mold goods, the thick homogeneity of mold goods, etc. were evaluated. A result is shown in Table 3. 
[0030] 
[Table 3] 
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[003 1 ] * 1 Measurement is impossible. 
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-CfTpeoaJJJSlX, 190~220 t^»*LV\ * 

10 fc, &SiB*l440~90 < C;S5#£ L< , !Rfl'50~85 < C^» 

£>*x, ^©efc#&^/£f4 3~10kg/cm 2 riS#£Ll/\, JE 

**?*T*Ji^'ci— ria»*rlT5 - t t> RTIB-Cifea. 
[0 0 2 1] 

20 [$8W©3b«] *«W«>#y r-fe^— A^HBXtt-tWtf. 

W^n— j£jg£rfc£5£LT#S>*b, ^y^'DyKIi- 
*W«M4, IBiHiftttSrWL, 

[0 0 2 2] 

##0iJl 

• jf?y T-t^— /^fleA i wotk 

40 Lfc 2*W[5]$K$ftSr^H ; E i tH00rpmT-(Hlte$-fr^^ 

^(D—mc^^S-^—h LT 1,3-^^7X3.31 

S%, LT y^^y 

/wm— x/M).07Sft%, *iJ:tJf, ^SPSS^iJi: Lp<^ 

9— /vo. 03aa%^^wr5 h y ^ij-xsraMttfcw 

■7-i:MU3 xio-' tm\%ht£&&o\zmWitf}\z.mim 
L&&&Zft^tz (•7t^5' h f*8OlC0>*&4&8) „ 

50 A4X10" S mol%, ^ * / — /H X 10" mol%, M 
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g£l X10" s mol%, ^fT6 XIO"' mol%-efcofc„ 

mizmLtetfb hysf/i'Tsy o. i%-^*r-r54o'cw 

xV^/^—T- h7*^ [3 — (3, 5— V s — tert — y^/U— 
4-t Kn*v'7i 7°n t°^"^— h ) (Irganox 

1010, ^#^—#$3) 0. 381:315*5 iu^ 7 5 M>. 10 
l5fi*»4r«5flPU -<^hoW-v^2«i»Hi«fcr, 2 
05lC-C»iBfil»L. ^^SB^^I^*i-StPB#{C<U 
y h«©#yr**—A4»»«:»fc. «, #yrir* — 
^**^-frttTiS<o*jfe-e4J-WroJ**, 2.7 mM%<D± 

1, y^t-^^/y ->^/n-f^«^io. 08 

U *Sgp«^7— ^SSS«0.04l[fi%-T?fco 

tzo mm^m^&n2. 1 xio 5 , sh^sixio 6 

^icOi^^fiSH* 3.5aS%, 5 X 10" &s_k<D 

«j«» ; f : *»»4»»6>*i.**>ofc 0 swttani 2.4 20 

X10'Pa-s (190^ 59(9naKl20sec") fife 9, ^St 
SS^H* 9.8 (g) T?fcofc 0 

[0 0 2 3] ft, JbSE#tttt»SiJ^^tiJWTroii t> T'fc 
5. 

^ffi*45'C) o 

a] #yT-*^-/i^s£-ft£, m.m- * ? y ~/\-m.& 30 

pjfc/Wx-d.Sri&j&i: lt/D h^NMRHS (893£ifi 
«25t) Srffofc. ffl, 3e*©»|cflWfc«r*WWiL-C 

-V3^n?l>/77^- (GPC) &fflV\ ®Sf^ 

(ri) Ro%»a (ls) mrwjeu ^y^fvv 
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/-A-£rffll/\ 7*^a*40 < C, 0. lwt%, 

df-ryr-ssa 0.2mi/^^raii^L/t o ift^ft 

(1X10«JW±) tt, ±IERI^nvh^7A (t> 

[»»*!:«) 3R#:fJtlS&®!*-r t°7 y-5£t^;*-*--£ 
D/L=l/10 (D=lmm) y 7 ^ * SrGSffl 
Lt\ ?fi^l90 t\ ^Wfji*120sec Mr*5(-tS{i:^*fe 

fee 

[»»«*) JKflMIHMll^ir^y-av^-^- 

(ty7-f^OD/L=l/l0, D=lmm) $rfflV\ i& 
^190 ffttiifi^lOmni/Sh 5iSta*10m/#©4§-a- 
0>W* (3g7j) *n— K-fcA'KJ:0WJ£L;fco 

[0 0 24] 2 ~ 3 , VcM&nm 1 ~ 3 

i ~ 3 copsa 

1, 4-7*^ Vv 5 ^-— v"^yH-f^8S £r^;L 

##0ij4~5, ittfc##0ij4~6 
• TKy 7"fc*— /H8J!gA4~5, sKyr-fe^— /v»J36B 
4 — 6 011! 

i ^i-„ 

##0iJ 6 ~ 7 

•#yrt^ — ^ISSaA 6 ~ 7 

1, 4- ^SHr—fl'W y v^x-fyHrfiTT 1 

p tvy/y a-zvy^y -/^/vx-f/i/ (a 6) , s 
/tra, ^^u-^i^v^y ^-;>^/yv"^n-f^ 

(A 7) Srffl^fc^fi^^jl (AKDiSig) £Rgl 

[0 0 2 5] 
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